METHOD FOR DI CI NG SEM CONDUCTOR WAFER BACKGROUND OF THE | NVENTI ON 5 1.
Field of the Invention The present invention relates to a nethod for dicing
a sem conductor wafer in which a sem conductor wafer formed with a
plurality of sem conductor chips such as ICs or LSIs denmarcated by
streets, is previously cut along the streets by a dicing apparatus

remai ni ng the bottormmnq:rﬁhimg@e[ 2 ebhﬂi@g%l?WAf‘ Rback surface by

a grinding 10 appara 0 separ sem conductor i nto individual
sem conductor chips. 2. Related Art A sem conductor wafer of this type

formed with a plurality o ' r ' s ICs or LSIs is
diced into the individual mﬁm&&ﬁg@wﬁmu ng 15 apparatus
such as dicing apparatus, and the senm conductor chips are assenbl ed and

extensively utilized in the circuits of electric equipnments such as
portabl e tel edhéield obiine Ingentiobnal conputers. In this regard, such electric

equi pnents ha been de spaller. in size an li,ghter in.weight. It _is
accordi ngly r\eﬁlﬁ P@eﬁg'%ﬂﬁﬁ%"ﬁﬁ 'Bﬂi% der diing a sgmicon Jafgr in
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sur figce sHpadtus ke separaromREhacondticRsr infoliadividualr srisbhdlictoreries. such as a

tape i s subsequently disposed on the front surface of the sem conductor
waf er, and that the back surface of the sem conductor wafer is ground to

expose the gro?ﬁa@?ﬁrpe back surface. Therefore, the techni que has the
fol |l ow ng problens: In form ng the grooves by a cutting bl ade al ong the

streets for medAsemidonducion waféfthis typesfonhet ivithez pluealibdotsemicondsator chipsit e
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damage ewtemsivaly dtiized indhe pircuitstofiglectric equipments such as portable telephones and
personal computers.

In this regard, such electric equipments have been made smaller in size and
lighter in weight. It is accordingly required to reduce the thickness of each

20 semiconductor chip. A technique called “DBG” (Dicing Before Grinding) is known for
reducing the thickness to or below 100 um or 50 pum.

The DBG is a technigue wherein a semiconductor wafer is diced into individual
semiconductor chips in such a way that grooves whose depth comesponds to the finish
thickness of the semiconductor chips are formed along streets formed in the front surface

25 of the semiconductor wafer, that a protective member such as a tape is subsequently
disposed on the front surface of the semiconductor wafer, and that the back surface of
the semiconductor wafer is ground to expose the grooves to the back surface.
Therefore, the technique has the following problems:

(1) In forming the grooves by a cutting blade along the streets formed in the front

30 surface of the semiconductor wafer, minute triangular end-material fragments scatter
from the outer periphery of the semiconductor wafer and are apprehended to damage
the cutling blade. Further, the minute fragments having scattered drop onto a chuck
table, and a semiconductor wafer to be subsequently worked is apprehended to damage
when held on the chuck table.
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1 (2) In a case where an ID mark indicating information itens such as the
t hi ckness of the sem conductor chips, and the interval and width of the
streets, is formed on the outer peripheral region of the sem conductor
wafer, the information itens cannot be recognized if the grooves are
formed in the ID mark by the cutting blade. 5 (3) Wen the back surface of
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the outer ends al ong each dicing line and is ended at a 20 predeterm ned

di st ancéhdicaiingehenerystaherientatien of e semiconductorwafentwill besemenindiscemible of
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distance inside ‘one of the outer ends along each dicing line and is ended at a
20 predetermined distance inside the other outer end. Thus, at the outer peripheral part of
the wafer extending to the predetermined distances from the respective outer ends, the
wafer is left at least partially in its thickness direction. The part of the wafer inside the
outer peripheral part is subjected to “full dicing”. It is claimed that, since fragments are
not separated by the cutting, the semiconductor chips or the blade can be prevented
25 from damaging.

The semiconductor wafer applied to the known dicing technique has an
orientation flag indicating the crystal orientation of this wafer. Besides, the semiconductor
wafer is subjected to the full dicing in a state where it is fixed to a ring-shaped frame
through a dicing tape, and where the dicing tape is atiracted to a cutting table by suction

30 together with the frame. In the full dicing, the fragments are really prevented from
separating and scattering from the outer peripheral part. However, in a case where the
semiconductor wafer is formed to the finish thickness of the semiconductor chips, for
example, 50 um or below from the beginning, it enfirely fiexes at a circuit formation step
for the semiconductor chips because it is too thin. Accordingly, the processing of the
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separating and scattering fromthe outer peripheral part. However, in a
case where the sem conductor wafer is formed to the finish thickness of

t he sem conductor chips, for exanple, 50 pmor below fromthe begi nning,
it entirely flexes at a circuit formation step for the sem conductor chips
because it is too thin. Accordingly, the processing of the -2 wafer
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i ndivid . ' or chips, triangular 15 fragnments are prevented from
separ at g%é“%%@"@@%%ﬁ%l ng fromthe outer peripheral edge of the
semgonductor wafer at both a dicing step and a grinding step, so that a

cutting blade and a sem conductor_ wafer to be subsequently worked are not
apprehended to damage. A ngmotﬁ'ﬂﬂﬁdmnductor waf er accordi ng
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A method for dicing a semiconductor wafer according to the invention consists in

20 a method for dicing a semiconductor wafer in which the semiconductor wafer formed in
its front surface with a plurality of semiconductor chips demarcated by streets is diced into
individual semiconductor chips, which comprises at least a groove formation step of
cutting and forming grooves whose depth corresponds to a finish thickness of the
semiconductor chips, along the streets in a state where the outer peripheral region of the

25 semiconductor wafer is siightly ieft uncut, a protective-member disposition step of
disposing a protective member on the front surface of the semiconductor wafer formed
with the grooves; and a splitting step of grinding the back surface of the semiconductor
wafer so as to expose the grooves, thereby dicing the semiconductor wafer into the
individual semiconductor chips.

30 In a preferable aspect of performance of the invention, at ieast an ID mark is
formed at a predetermined position of the outer peripheral region of the semiconductor
wafer; and the grooves are formed avoiding the ID mark at the groove formation step.

In the method for dicing the semiconductor wafer according to the invention, the
grooves to be cut along the streets are formed in the state where the outer peripheral
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with the grooves; and a splitting step of grinding the back surface of the
sem conductor wafer so as to expose the grooves, thereby dicing the

sem conductor wafer into the individual sem conductor chips. 30 In a

pref erabl e aspect of perfornmance of the invention, at least an ID mark is
formed at a predeterm ned position of the outer peripheral region of the
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BRI EF DESCRI PTI ON OF THE WNG Fig. 1 is a perspective view show ng a

di cing apparatus to be used in a nmethod for dicing a sem conductor wafer

according to a practica ' 5 invention; Fig. 2
IS a perspective view s%@ﬁ@?ﬁ@gﬁg@@%ﬁﬁmNéo be applied to the
splitting in ﬂigafbbm)pg@&cﬁvgﬁirigw ﬁdMn@anﬁd&gqppb@uytwbemegéimg rhéthod
sem conguct.or wafer .subjected to a groqve cutt.i st a in

ppar at 43 SRngy % SEIIRCHERK Wit aspring 1 2 Prrclicaile erisodment o B prsente
backgsurhasfionl de of the semi conductor wafer in the state where a

protective nenber has been di sposed on the groove cutting surface of this
waf er after tiRig.g¢ isoaerspadtivg viave showinghthessamidonductor wiafer t6 besapplied to

per Spec%g&lﬁﬁﬂnﬁngmﬂﬂ&t;t he essential portions of a grinding

Fig. 3 is a perspective view showing the semiconductor wafer subjected fo a
groove ctting step by a dicing apparatus in the embodiment;

20 Fig. 4 is a perspective view showing the back surface side of the semiconductor
wafer in the state where a protective member has been disposed on the groove cutting
surface of this wafer after the groove cutting step in the embodiment;

Fig. 5 is a perspective view showing only the essential porions of a grinding
apparatus to be used for the method for dicing the semiconductor wafer according to the

25 embodiment;

Fig. 6 is a perspective view showing the semiconductor wafer in the state where
the back surface side of this wafer has been ground by the grinding apparatus in the
embodiment so0 as to expose cut grooves;

Fig. 7 is a perspective view showing the inverted state of the semiconductor

30 wafer whose back surface side has been ground in the embodiment so as to expose the
cut grooves; and

Fig. 8 is a perspective view showing the inverted semiconductor wafer mounted
on a dicing frame and the protective member is tom off therefrom.
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apparatus to be used for the method for dicing the sem conductor wafer -
according to the 25 enbodinent; Fig. 6 is a perspective view showi ng the
sem conductor wafer in the state where the back surface side of this wafer
has been ground by the grinding apparatus in the enbodinent so as to
expose cut grooves; Fig. 7 is a perspective view showing the inverted state
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perspective vAcROINgMmtnet presentioventipns msemmmductor mfems rimrunedatb soch a
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vi ew shejising sip and the grinding step, whereby the semiconductor wafer can be efficiently
diced into the semiconductor chips.
A method for dicing a semiconductor wafer according to the invention will be

20 described with reference to the drawings. Fig. 1 is a perspective view showing an
example of a dicing apparatus for use in the dicing method. The dicing apparatus 1
includes, at least, a chuck table 2 on which the semiconductor wafer 10 is put, cutting
means 4 having a blade 3 for cutting the put semiconductor wafer 10, alignment means 5
to detect the state of the semiconductor wafer 10, that is, the size of the wafer 10, the size

25 of each semiconductor chip formed in the front surface of the wafer, the state of streets
formed in the wafer, etc., and supply means 6 to supply the semiconductor wafer 10 to
the chuck table 2. Incidentally, pluraiites of such semiconductor wafers are
accommodated in a cassette 7, which is set at an appropriate position in the dicing
apparatus 1.

30 Fig. 2 shows the semiconductor wafer 10 to be diced in this embodiment. The
semiconductor wafer 10 is formed with a plurality of semiconductor chips 11 which are
aligned on the front surface side of this wafer, and which are demarcated by the streets
12. A notch 13 to indicate the crystal orientation of the wafer 10 is formed at the end
edge of the wafer, and an ID mark 14 is provided in the vicinity of the notch 13.
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exanple of a dicing apparatus for use in the dicing nethod. The dicing
apparatus 1 includes, at |east, a chuck table 2 on which the sem conductor
wafer 10 is put, cutting neans 4 having a blade 3 for cutting the put

sem conductor wafer 10, alignment neans 5 to detect the state of the

sem conductor wafer 10, that is, the size of the wafer 10, the size 25 of
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di ci ng appar aivigre lspegifitanye ffttise fikddiniprihickpass ef thehserfitbi@lidoréniBy 11 for

al i gnnment neans 5. And then grooves 15 having th corresponding to the

finish exampecdd un, thegreeves thare fosmedio be 1:0% -gﬁsﬁpm deep anciiit is SGuat, ong
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Cutting .96y 88e8 ndt"Easiy break. Besides, the ID mark 14 is not cut, so that the
20 recognizability of information is not lost.  Incidentally, the blade 3 for use in the cutting
should preferably have a small diameter, for example, about 1 — 2 inches.
After the step of forming the grooves 15 has ended in this manner, a protective
member 16 made of a protective tape having an adhesive agent is stuck and disposed
on the front surface side of the semiconductor wafer 10 formed with the grooves 15, as
25 shown in Fig. 4. The adhesive agent for use in this case should preferably be of
ultraviolet (UV) irradiation type in order that its adhesive component may be prevented
from remaining on the front surface of the semiconductor wafer 10 at a later tearing-off
step. The semiconductor wafer 10 on which the protective member 16 has been
disposed, is fransferred to the next spiitting step.
30 The splitting step is performed by a grinding apparatus 20 as shown in Fig. 5in
this example. The grinding apparatus 20 includes, at least, a chuck table 21, a
grindstone 22, a drive unit 23 to drive the grindstone 22, a guide unit 24 to support the
drive unit 23 and guides the movement thereof in a vertical direction, and a moving drive
unit 25 to precisely move the drive unit 23 in the vertical direction.
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grooves 15 is so-called "half cut” in which the outer peripheral part of
the sem conductor wafer 10 is left uncut. Accordingly, even after the
grooves 15 have been fornmed, the wafer 10 does not easily break. Besides,
the ID mark 14 is not cut, so that the 20 recognizability of information is
not lost. Incidentally, the blade 3 for use in the cuttlng should

preferably haMgrdin St SefctBLEr vidfer 9996 whicr? B brotective the
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the protesttd e sk HickHessouchi ng this chuck table. Subsequently, the back
surface side of tﬁ@ sem conductor wafer 10 is ground by driving 5 the

gri ndst one 22 Alithe spiittingi stepnthe back surface sidey of the semicondListorwalee 1ﬂatsk
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and to poliute the semiconductor chips 11. Moreover, minute triangular end-material
fragments are not apprehended to appear from the outer-peripheral end edge of the

20 semiconductor wafer 10, and the discriminability of the notch 13 indicating the crystal
orientation is not spoilt.

After the end of the spliting step, the resulting semiconductor wafer 10 is picked
up from the grinding apparatus 20. Subsequently, as shown in Fig. 7, the ground back
surface side is tumed down to locate the protective member 16 upward, and the

25 semiconductor wafer 10 is brought into an appropriate direction on the basis of the notch
13 indicating the crystal orientation. Further, as seen from Fig. 8, the semiconductor
wafer 10 is stuck on a frame 17 called “dicing frame”, through an extensible tape 18
called “dicing tape”’, and the protective member 16 is tom off. incidentally, the frame 17
is provided with ocating cut-away parts 19 to indicate the crystal orientation of the stuck

30 semiconductor wafer 10, and various subsequent operations are smoothly performed by
the cut-away parts 19 conjointly with the information of the ID mark 14.

With a method for dicing a semiconductor wafer according to the invention, in a
case where a semiconductor wafer is formed to such a thickness as does not hamper a
circuit formation step for semiconductor chips and the later handling of the semiconductor
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At the splitting step, the back surface side of the sem conductor wafer 10
is ground by the grindstone 22 while the grinding liquid is being fed.

Si nce, however, the 15 grooves 15 forned along the streets 12 do not
extend to the outer-peripheral end edge of the sem conductor wafer 10, the
pol luted grinding liquid is not apprehended to perneate fron1the
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sem conductor wafer is diced into the individual sem conductor chips,

wher eby the sem conductor chips of predetermned thin structure can be
fornmed. Moreover, neither the information




recogni zability of an ID mark forned on the outer peripheral region of the
sem conductor 10 wafer, nor the discrimnability of a notch indicating the
crystal orientation of the sem conductor wafer and fornmed at the

out er-peripheral end edge of this wafer is lost at the dicing step and the
grinding step, whereby the sem conductor wafer can be efficiently diced

i nto t hgyiAT IS CLIAMEDSS: sem conductor chips. Therefore, the dicing method
can be exten5|vely utilized for the fabrication of small-sized and
thin-structured sem conductor 15 chips. 8 WHAT IS CLAIMED IS: 1. A nethod
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15 2. A method for dicing a semiconductor wafer according to claim 1, wherein at
least an ID mark is formed at a predetermined position of the outer peripheral region of
the semiconductor wafer; and the grooves are formed avoiding the ID mark at said
groove formation step.



